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Abstract 



Trenches are formed in a silicon oxide film, a barrier metal film and tungsten film are formed, and the surface portion is 
polished to make the surface flat and form interconnection layers of the tungsten film in the trenches. Then, the 
tungsten film and barrier film are etched to form a stepped portions, a silicon nitride film is formed to fill the stepped 
portions, and the silicon nitride film is polished to make the surface flat. After this, the silicon oxide film is etched by use 
of a mask pattern to form contact holes in a self-aligned manner. Then, a silicon nitride film is formed and the surface 
portions is etched back to form side walls on the side walls of the contact holes and a barrier metal film and tungsten 
film are sequentially formed to fill the contact holes, then the tungsten film and barrier metal film are polished until the 
silicon oxide film and silicon nitride film are exposed, and as a result, the surface is made flat. 
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HiCAiJ7>^^3 OJKff H=*tJE ?$V «1 2 #12 
Jft$il.6 (02 ( a) ) . 

[0042] z<vm±. mzm 1 onsfio^^^t 
mmz. mtti'Vny&6$:cvDm : km\*x-£mizm 

U3^«6*ffl0. iSffi^ffiibL (02 (b) ) „ $ 
$>l,zffi2lzW£.-fz,U y/xi-x/*f->*m^X 
y*h l/y'X h 7 *»«LTBMfc^ 'J 3 1 * R I E 
mizji OX'/fy/L. 3y^i7h^-;P8^gES^- 
«K»JSL (02 (c) ) . 7* hUiSAh7Z®3;L 
tzmz. ^M^S-fkv-yrj^Srltat. ^KRIE 
S?:ffli>ti7fA'7;u ay?? b^-HS^MM 

(02 (d) ) . |l>tA'iJ7^^;H0SWy^ 

tvii i shgwhru ^y^^b^-^s^m-r 
*Lxze=iz. cMPmzm^xwHt^vzymi 
mfmti/ rfmrn-tt * x? yrx^ym 1 



2(e)). 

[ 0 0 4 3 ] dcoi o ^r^rSfc ±ii(f . ma® coJiogB 

iwm& y 3 2«>fflH6<oiwj\]: o hm<Bf& 
?hzttfxz&cr>x\ mi<r> x o %9mtf± t&mm 

[0044] 03 ( a ) - ( f ) Ji^<7)«BJ»^3^ll 

®0£>l>. ^aMHMLhfc^StLfclWfc^ya 
>-Hl^, mn^y y/?7-(iSRVR I E&$rffl^T 
}»2£r®jfc-fS. ±12*12 *££fc«*>iii$r^ 

SHt^'Ja^Wit^f F**—;H 3 
(03 (a) ) . 

[0045] «WC . ±I5»2 Sr^fctl^&lfc&Vvg 
Jg^/P^tC. Ti Ni^WN^W<y7-^^3S:X 
y\-.y^yy^S:fflV>T^ffifc«l8fL. «WCj(!fcSfcft 

mm. mux? y/xf-ymA^cwmzm^x^m 
izmmu m2&ft££-xmtz>. Ktzcmprnzm^ 
xm^is 'j^yii h & x? yrxr>m4 r 

yfx^ymAiptotthWm^Bfcth. ZeXk, R 

mmmizji y^y^L. m^^mm-h (03 

(b) ) . z<7)m. mm2(?mfc<»&B0>iTmbffl* 
iz . 9 yfxr-y&4 J:Ha'(J7> 3 oyfttfx. -y 
^-y^l/-h*^<=5:S^frTx-y^>'^^^VK 

■»±«siifc^ y t*9)V3 communis Ltzm m 

*Bf8.-t&lolzLXi>£\\ 
[0046] i>:(cMyU3yi6jCVDa&lut 
Itmiztm LTg^ 5 Sr^WU «^T. CMPStJ: 
•)Sfty'J3>'ffi6Jl'), ^a^Tfflft^* (03 

(c) ) . 

[0047] Ztl£X<?)J:mzJ: <0 » ^*«^J:^ 

jfi^nfciwtv' y 3 vj« 1 (ciiai 2 

2<7)ffllS^{i^b^y ayRA*64r«'9-'f h'^^-zn 
3A^$tL, $^>tC^2c0rt>gffiW±-r<^*2^± 

izmtbiLt&wm&comwiv ?)V3tfBWL%: 
ti. ±ia^'yr^^;u3±ic(i. m* 2&&'p£x®*> 

iMs£ot,z?y-7-X7-yWi4tfB&i$ti. Zhlzfy? 
Xy-ym4±lzitm2 «:^£t=aft&trJ: d ^rM-ft^y 

[ 0 0 4 8 ] z<r>£ o zitmizxtus. m 1 nrnm^B 

BcomStmniZ. g!*ODamascene SWT<iS^Lf# 

=2r*^/iS^^3^^^ bZBm-h±.X<i>miz% 

mmm-tntmm (mit^onyme > 
[0049] m2\,zm^hv^y/x^.-xn 

^-y&ffl^T7tM/y'Xh7JMU I(07^h 



(8) 
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\y IsX V 7 m/Witis U 3 >1& 6 tc» L T StRit^iS V * 

>9L. a>99 V*-)VQ*&^&&mzBm-Z> 
(S3 (d) ) . 

[0 0 5 0] 7* hl^';*.h7 5:|&£U -£miz 

i7fA'.y?L. 3 ? h *-;P8c7)ffllM(cM-fk v- 'J 
(e) ) . iot^f h'?*-/U9£fl|j£-r&Mft>''J=J 

>««)«waB t . si i nnmnw&cn-mx'imnn 

mzm&Ztltz^ V T* 9)V 3 C« LXWAtis 'J 3 VJBI 

F^*-;H 3<0#j*(clBLT«>» SfeJiffit (Kfl^yn 

[00 5 1 ] znm&VJTXf/Ul OM^v/Xf 
VK1 l£MiiKifi»U 3y^^h*-;i,8^*L, 
c m p & srfflv vc twfcv' y n >-w i stra^ y 3 yjgi 
6 #ssaj-f s * X- 9 y/xt 1 1 rw < y *w 

1 OSrfflO. SHfcTiWW-* (03 ( f ) ) . 

[00 5 2] d<7D<k33r;frffi£ffl^.i.C:fc-C\ Damasce 

O Damascenel&yUCggfg-rS *-/U8 £»Jft 

[0053] mzz<7)wm%i4:<r)mk<n>im.zm4 

(a) ~ (d) . 05 (a) — (c> . 06 (a) — 

( d ) .07 ( a ) ~ ( f ) Rums^m^xmrn-t 
h. ■mm4cr>mmcDmmz. iwijstcidr 

AMb/UDh'y hWiRX/X M/- vV— h«0 
«iiari£fcatfBLfci<0-e* 0> 14 (a)~(d)S 
#05 ( a ) - ( c ) imm2tl&-?Z.9^9->* . 
I6(a)-(d),l7(a)-(f) £.1X08(21 
^4x7)04 ( a ) — ( d ) 3U/05 ( a ) ~ ( c ) tp 
C0&mWiZti?tUjiLX^2> . 
[0054] 04 ( a ) twt7^f^r*W< 

9—>2 1 SrfflV>T. JUfclcOST I (Shallow Trench I 
solation ) mX\ PMi^ V 3 V^W-WlsL 3 1 C0*S(C 
Sff#«M«3 2*»lStS (06 ( a ) ) . 

[oo55]^c. ?mtmwL3 1 crmmzy- bmt 

L, 04 (b) fcrin-ry— htgffi;^— >2 22rffll^T 



mM37*B&?& (06 (b) ) . 

[0056]^:. y- vnmnmmzmti/ y 3 ^ 

3 8 LfcflL ^ffi^BHbv- y 3 yffil 3 9 5r*t« 

u cMP^s-ffl^TM-fb^y3>-JK3 6*>*jiai-ri)4 

T'iHb>- y 3 3 9 SrfiiJ *) . *® Sr^Fffl-ft-T S ( 0 6 
(c) ) . 

[0057] 04 ( c ) tit^'J77/^7- 

V2 3SrfflV^T. M^^yrJVR3 6. 38K*tLTi« 

a»?4*ff ■ciwfcv' y a ^« 3 9 *x v f - u y- 

?h*-^4 0£^£KS£>ji;^ -?-cof£. CMPSt 

M-fb^ 6^t^S!jb^ y 3 >-JK 3 9 #st aj-r h 

t y ^ y 3 >ji4 i ?rffl y . ^BSr^ffl-fb-f-s ( 0 

6(d)). 

[ 0 0 5 s ] mz. ^mizmitis 0 3 yn4 2 $r^« 

04 (d)(:ifh'7h83y^^b;^-y24 
$-JBwc. ^V99Yib-)VA3*B$tf-h (07 
(a), (b) ) . 

[0059] mz. 05(a) tC^-Tb'./ h^^-y 
2 5 5rffl^T. m%\<7) Damascene&T'iie^-fb^y 3> 

comwmt t,%^nm<?>mmxmmL. wh^x-zmzr 

I E^^fflV^TX-yf-^'-yi? *COdlStCM-fb^y3 

y r^< ^;i^4 5si^^ >-y^.x>-M4 e &mn txssr 

^isai-r-i) >-yxT-^M4 6s.^<y r> ^;i-4 
5&fflo, *M*Tffl-fb-r-i»t[siBt^^>'yx7 i y)i4 

V^T^>-yXT->-)l4 6St;A'iJ7^^^4 5^MW 

\,z j: y ^- y y t t iiriem i-S3 comfaomm tmmo 
&g:ZBfc?&. mz. M-fbv-y 3>-n4 7 SrttmtT 

dcOg^5:3E*L. -e^. CMPa2rfflv^r. SHbi' 

y 3 2 ix-mit^ y 3 ^M4 7 

y . «ffi5rTO-fb-f .5 (07(c). ( d ) > . 
[0060] 05(b) {C^^. h P-^V- K 
ziV99YJ*9->2 6&m^X. M-fb^y3>-|l4 7 
{C*fLTSiRJtcOi«V^^fflV^T^b>-y 3^B|4 2 
5:RI E&tci yx-yf-^t. ^>99 h*—)V48 

*w&*z. <Ww. M-fb^y3>M4 9^JtaL. 

$:(S1«C0R I E&^fflVi-Ci-yf-.'^-y^U, 3^^^h 
*-;P4 8«0(i!lM^-fb^y 3>i4 9*^^ri,^ K 
*?*—tV*im.-ti>. VMZ^ ;<VT*9J\s5 0Rl/9> 
/XfVl5 iZm&tmL. a>99 h*-J\s48Z 
OMZ. CMP&$rffl^TS-fb^y3>'M4 2 

s^-fb^ y 3 y«4 7 tmta-t h±x-9 >9x^ ym 

5 1 RW* VTX9)V5 0 £BiJ 0 , *® Sr^iS-fbt S 
(07 (e) . (f ) ) . 
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^AJl5 2£X^ y*l)^irCit«U 05 ( c ) Iz 

£.m5 2frb%Z>xh\s-i;s-)<W&$:Bf&-f&. 
V>T % * ^n'^? VIST'S) &BS TO (JV)*7J±-X 

(las) . zimmt. m^umxwsM 

[0062] ^i0j:3^^i«^J;oT©it$ix^DRA 

£*ISiT'#&i:*l;:. XM/-yV-H3^? hit' 

-fe;l^b'-y NWSr^lBtcflSM-r?.^ i: 
[00 6 3] SriJ. Zcr>mM<7>Bmizi5^X . 3^/^ 

[0 0 64] 

fcf. b'-y MS^LTSeS-^W^«$ix.|»3V^^ 

[Hi ] z<omncomi<vmmcr>Bmizi&&*mftmw. 
(owm^m & xmrnz^-m mm. 

[03] ^O^c7)|S3c7)|liS<0».«^«.|»^«sSia 

[04] zcommm4cr>mm<7>Bmiz{&z>*mtfcmw. 

[08] 



54 53 52 




[ 0 5 ] ^ ommm 4 <rmm mmiz® h *m$mm. 

[06] ±%^A<r>mmcomm<>z&htmw.$iW.<7>w& 
■ftmzTmmiz^mwm. 
[07] m6\,zwt<mmm*^mwm. 

[08] 07^<i?3n:g&^-f-ffirB0. 

[09 ] %*<n^fcmw<r>wti5mzjLmwiz9ttM 
ffi0. 

[010] 09(^<ffirffi0. 

1 -BMt^'J 3 >-JBL 2-flt. 4- ■ 

i 2— svv». K^^-yk 2i-r^f-( 

^■W/V— y, 2 23 -lit 

VTyy^-y. 2 4 -t'y Mfctjy?? 

h'*f— y^ 2 7— xM/- >v— 

>\ 3 1-PIx'j3y^« 3 2— 

-ftffiL 3 3-y-M*ffcK, 3 

s-^ynfyy'Jt-f kbl 3 6-a-ft;^U3v 

ym. 3 9-WtftisVaym. 4 O-rj^?? htf- 
;K 4 i ~xvyvaym. 4 2-mt^0 ?ym. 4 
3 — -ay? 9 l-*-/K 4 4~m{tz/V?ym. 45- 
WT*9iV* 4 4 7-S-ffc^U 

3/1, 4 8-3y^^h*-/K 49-mitisV3y 
m. 5 5 \—9yyx~r >JK. 5 2 

■••/Hr— 5 3-BSTOE 54-/Vr^>>A 

jyi. 
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